.- 1 - . 



OF MANUFACTURING CERAMIC BODIES 



Background of the Invention 

(1) Field of the Invention 

[0001] The present invention relates to a method of manufacturing 
ceramic bodies having a construction such that cells are alternately 
sealed at one but not both end surfaces of a ceramic honeycomb 
structural body. 

(2) Prior Art Statement 

[0002] Generally, various methods of manufacturing the ceramic 
bodies having the construction such that the cells are alternately sealed 
at one but not both end surfaces of the ceramic honeycomb structural 
body have been known. Figs. 5a - 5c are schematic views respectively 
explaining one embodiment of the known method of manufacturing the 
ceramic bodies. According to Figs. 5a - 5c, the known method of 
manufacturing the ceramic bodies will be explained. At first, as shown 
in Fig. 5a, a rubber mask 54 having holes 53 pierced at portions 
corresponding to cells 52 to be sealed is prepared, and then the mask 54 
is set manually to an end surface of a ceramic honeycomb formed body 
51 (ceramic honeycomb structural body before sintering). 
[0003] Then, as shown in Fig. 5b, the end surface of the ceramic 
honeycomb formed body 51, to which the mask 54 is arranged, is 
immersed into a sealing slurry 55 by applying a pressure to the ceramic 
honeycomb formed body 51 from the upside. Thereby, the slurry 55 is 
filled into the cells 52 through the holes 53 of the mask 54. The same 
process is performed with respect to the other end surface of the ceramic 
honeycomb formed body 51 so as to fill the slurry 55 into the cells 52. 
In this case, in order to obtain a construction such that the cells 52 are? 
alternately sealed at one but not both of the end surfaces, use is madefbf 
the another mask 54 having holes 53 pierced oppositely with respeq^o^ ^» 
the holes 53 of the mask 54 used for the one end surface mentioned ^ 
above. Then, as shown in Fig. 5c by a cross section, it is possibfito^ /3f 
obtain the ceramic honeycomb formed body 51 having the construction ^ 
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such that the cells 52 are alternately sealed at one but not both of the end 
surfaces of the ceramic honeycomb formed body 51. Finally, the thus 
obtained ceramic honeycomb formed body 51 is sintered so as to obtain a 
target ceramic body. 

[0004] However, in the known method of manufacturing the ceramic 
body mentioned above, there are drawbacks such that it is difficult to 
make the mask 54 having the holes 53 at predetermined positions and to 
set precisely the mask 54 to the end surface of the ceramic honeycomb 
formed body 51. Particularly, in a large size ceramic body required 
recently having a diameter of 300 mm for example, the number of the 
cells 52 becomes several ten thousands, and thus the drawbacks mentioned 
above become further difficult. Moreover, since the mask 54 is set 
manually to the end surface of the ceramic honeycomb formed body 51, 
workers need experience for such a process, time is necessary for this 
process, and it is not possible to perform automatic processing. Further, 
it is necessary to clean up the mask 54 after end of work so as to reuse 
the mask 54, but, since the mask 54 has enormous cells 52, there is a 
drawback such that it is very troublesome to clean up the mask 54. 

Summary of the Invention 
[0005] An object of the present invention is to eliminate the drawbacks 
mentioned above and to provide a method of manufacturing ceramic 
bodies wherein the cells can be easily sealed at the end surface and it is 
easy to achieve an automation process. 

[0006] According to the invention, a method of manufacturing 
ceramic bodies having a construction such that cells are alternately 
sealed at one but not both end surfaces of a ceramic honeycomb 
structural body by filling a sealing slurry into predetermined cells at 
both end surfaces of a ceramic honeycomb formed body and sintering the 
ceramic honeycomb formed body, comprises the steps of: forming a mask 
for respective ceramic honeycomb formed bodies by arranging a sheet on 
an end surface of the ceramic honeycomb formed body and piercing 
holes in the sheet at positions corresponding to the predetermined cells; 
immersing an end portion of the ceramic honeycomb formed body to 
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which the mask is arranged into the sealing slurry; and filling the sealin 
slurry into the cells through the holes pierced in the mask. 
[0007] In the present invention, since use is made of the disposable 
sheet to which the predetermined holes are pierced every sealing 
processes instead of the mask, it is possible to reduce a mask making 
process and a mask setting process for the end surface of the ceramic 
honeycomb formed body. Moreover, it is possible to perform a cell 
position detecting process by means of an image processing and also it i 
possible to perform a hole piercing process in the sheet by means of a 
laser processing. Therefore, it is possible to realize an automation. 
[0008] As a preferred embodiment, the piercing step to the sheet 
arranged at the end surface of the ceramic honeycomb formed body is 
performed respectively for sub-blocks obtained by dividing the cells at 
the end surface into sub regions. With respect to the end surface of the 
large size ceramic honeycomb formed body having for example a 
diameter of 300 mm, if the hole piercing process for all the cells is 
performed with reference to one standard cell pitch obtained for 
particular few cells, the cell pitch is deformed due to changes of drying 
states, material lots and forming conditions. In this case, an error over 
one cell with respect to a normal hole piercing position occurs. 
Moreover, in the case that the hole piercing process is performed by 
detecting all the positions of the cells at once and by piercing all the 
holes every time its position is corrected by calculating a distance from a 
center, it takes a lot of time for a data transmission and a position 
correcting calculation for all the cells if use is made of an image 
processing technique, a laser processing technique and a computer for 
data processing. If the hole piercing process is performed for every 
sub-block, deformations of the cell shape and the cell pitch are small in 
the sub-block region. Therefore, an error is within one cell even if the 
hole piercing process is performed with reference to one standard cell 
pitch obtained for particular few cells. Moreover, since the number of 
the position correcting calculations can be reduced, it is possible to 
reduce a time required for the position correcting calculations. Further, 
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t „ ;: t a diarae,er ° f ,he h ° ,e ^ - «- - 

such a manner ,ha, the hole has an area of 30-70% of an area of 
-peeve ce„, In this „ , <* 

cel. wal, or adjacenl cells since a diameter of hoje 
respect to the cell. 

fif i£ £ -£ e ^£iMoiLolthe^^ 
[0009] For a better understanding of the present invention explana 
tions are made to the drawings wherein: ? 

Fig. 1 i s a schematic view showing one process of a method of 
manufacturing ceramic bodies according to the invention- 

anoth FlSS ' ^ ^ " SCh6matiC Vi6WS -actively i„ us trating 
another process of the method of manufacturing «, 

'nanuractunng the ceramic bodies 

according to the invention; 

Figs. 3a and 3b are schematic views resnertiv.i, ^ • • 

r: ~ ,he m e, hod of raa „ uftct „ rin r i z :z:: e sm 

according to the invention; 

Figs. 4a - 4c are schematic views respectively showing still 

of the method ° f — - ~ jt 

according to the invention; and 

ment of theT ' ^ _ ^ ^ °" e 

ment of the known method of manufacturing the ceramic bodies 

[0010] Figs. 1 to 4a - 4c are *rh* m ~f 

«c are schematic views respectively showine 
processes of a method of manufacturing ceramic hod" 
invention in ■ ceramic bodies according to the 

invention in a processing order h,.^;,,^, 

S oraer. Hereinafter, an explanation is 

performed with reference to Figs. 1 to 4a - 4c At first , 

honeycomb formed body 1 (ceramic ho u ° 

sintering i honeycomb structural body before 

,C " 15 PrCPared - AS the c — ic honeycomb formed body 1 use 
Z T r ; e ferably ^ " 3 ^ " — h ~ Zed 

m ne " " eyCOmb f ° rmed b ° dy 1 can be by 

r a S 0 7TT " 0btai " 3 ™* *« — by 

-ansofadie. This is the same method as that of the k „ OW n one 
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[OOH] Then, as shown in Fis l on, e„H ». t 

„„ . . rig. i , one end surface of the thus prepared 

ceramic honeyeomb formed body 1 is nicked „„ h 
,., . , j ' '* picked up by a camera 2 and the 

this picked up j js 

to detect ,h. .■ 8 P rocess "n8 method so as 

detect the pos.ttons of ail the ceils 3 at the end surface. Then as 
-own .„ Pig . 2a , . shee , 4 havjng a sub$tan(ia • • 

end surface of the ceramtc honeycomb formed body 1 i s prepared ^ 

r i o r are ,ed as men,ioned above - as *• — «• - «• 

fade of a commercially available adhesive sheet 

C0012J Then, as shown in Figs . 3a and 3b, a reference position of the 

nb-block defined by specifications such as outer diamete o, the ce r mic 

oneycomb formed body and cel, pi tch is calculated on the bast of , e 
eel, P0 S , 10ns de|ec , ed by (he jmage pfocessing ^ 

XYZe stage, „„ which the ceramic honeycomb formed body , is arranged 

on Th T " e ,0 f ° rmed " y mea " S 01 * P™—«I and so 
on. The shee, 4 havi„ g the holes 5 is used as the mask. It is p J rcd 

y a dtameter of the hole 5 pierced in the sheet 4 is set in such a 
manner ,ha, the hole 5 has an area of 30-70* more preferably about 
50 * of an area of respective cells 3. Moreover, the hole 5 has a 
c rcular shape, and it is „ ot nec e ssary t0 pi „ ce ^ ho|e 

ape as that of the cel, 3 ( rec,a„ g u,a r shape). Therefore, since 1, 

hole 5 is small with respect to the cell 3 ,h.r ■ , 

e ce " 3 - 'nere ts no fear that the hole 1 
,erce to the cell wall or to the accent cel, by accident. ,„ £ 

viscosity of the slurry used for sealing i„ such a ma „ ner 
dtame, , mad£ ^ jf ^ ^ ^ ^ ^ ^ 

e , V T 0S "I " high ' M ° re0V "' ^ «■"«<■« P-ss with 
respect to the shee, 4 mentioned above can be performed for ,he en.ire 
end surface a, once. However i, t, « , 

the s„h h, „ Pr e " ed '° perform *»» P™eess for 

S " 6 ; b ' 0CkS dividi„ g ,he cells 3 a, ,he end surface 

into a plurality of sub-blocks ifth.i, , • . 

"locks. If the hole piercing p rocess is p e rform e d 
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every s „b-bIoc k s, „ „ possib]e ^ ^ ^ 

vanat.ons of ce.l shape and cel. pi.ch are no, varied so much in .his 
sub-block. 

[COW, Then, as shown in Figs . 4a . 4c , , sealjng slm . ry f , g 

the ee„ s 3 .hrough ,he hoies 5 pierced in the shee. 4. Tha, is, as shown 

" firS '- ' he Md S " fa «. » ""ich ,he shoe, 4 having ,he ho,es 
» adhered, is i mrae rsed into the slurry 6 in a container 7 Then as 
shown in p ig . 4b, the slurry 6 is fil.ed with pressure into the cells 3 
through the ho.es 5 in the sheet 4 by pressing the ceramic honeycomb 
formed body , by nteans of a pressure applying member 8. After that 
as shown in Fig, 4c, the sheet 4 is peeled from the end surface. ,„ thi ' s 
manner, the cell sealing process is finished. 

10014] After that, the same ce„ sea,i„g process „ perfomed „ 
other end surface, and then the ceramic honeycomb formed body I in 
which predetermined ceUs 3 are filled with the stay 6 a. both end 
surfaces is obtained. Finally, a targe, ceramic body having ,be 
construction such .ha. bo,h end surfaces of .he ceramic honeycomb 
s.ruc.ural body are a.terna.ely seaied can be obtained by sin.ering ,he 
ceram.c honeycomb formed body , in which predetermined afterna.e 
cells 3 are KM wi.h ,he slurry 6 a . one bu, not bo.h end surfaces 
Such ceramic bodies are mainiy used as DPF (Diese, Par,ic„,a,e Fii.er) 
for removing graphite componen.s and ,he !ike from diesel engine as 
exhausts. 

C0M5] I„ the embodiment mentioned above, the hole piercing 
process for .he shee. which is adhered to .he end surface o, the ceram.c 
honeycomb formed body is performed by using a Use, However „ is 
possibie ,o perform .his process by using . needle or . pi „ ho , der h 
needles a, positions corresponding «„ ,„e cells ,o be sealed of the 
ceramic honeycomb formed body. Moreover, in .his case, if .he needle 
- heated, i, is possible ,o perform .he ho,e piercing process for .he shee. 
easily, and thus it is a preferred embodiment. 

[OOWJ As dear,, understood from .he above exp,ana,ions, accord.ng 
lo .he .nven.ion, since use is made of ^ ^ ^ « 



02029 (2000-116,654) 



predefined holes are pierced by sealing processes insread of a mask 
» i. possible ,o reduce a mask-making process and a mask-se,,ing 
process for .he end surface of the ceramic honeycomb formed body 
Moreover, i, is possib.e ,o perform a eel, position deeding process by 
means of an image processing, and also i, is p„ ssibIe ,o perform a hole 
prercing process in ,he sheer by means of a laser processing. Therefore 
it is possible to realize automation. 
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